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Method And System For Supporting Therapy Planning When Creating A Training 
Program 

[0001] The present application hereby claims priority under 35 U.S.C. §119 on 
European patent application number EP 02014702.1 filed July 3, 2002, the entire 
contents of which are hereby incorporated herein by reference. 

Field of the Invention 

[0002] The present invention generally relates to a method and a system for 
supporting therapy planning when creating a training program for rehabilitating a 
patient. 

Background of the Invention 

[0003] Serious illnesses such as stroke, heart attack or Alzheimer's disease or 
serious operations such as the insertion of joint implants or the performance of an 
amputation cause most patients to have different deficits in physical and mental 
performance. These deficits are generally the result of the weakening or complete 
failure of a region of the brain or of a muscle. Combinations of these also 
frequently arise. 

[0004] Thus, by way of example, a region of the brain which is responsible for 
controlling a muscle or a number of muscles in functional chains can be damaged. 
As a result, the affected muscles degenerate. Thus, they are no longer able to be 
used properly. Such mental or physical restrictions are referred to in the medical 
vernacular as capability deficits, which can be split into various areas of capability. 
Thus, one known classification makes the following exemplary distinctions: 

motor capabilities such as strength, stamina, mobility, balance, reaction, 
orientation, differentiation, accommodation, speech motor functions; 

intellectual/cognitive capabilities such as attention, memory, planning, 
comprehension of speech, communication, vision; 

organic/physical capabilities such as reduction of organ performance; 

social capabilities such as ability to communicate and participate; 

emotional capabilities such as the capability to develop self-esteem. 
Some capabilities also require interplay between motor functions and cognitive 
functions. Thus, by way of example, the activity of climbing stairs requires 
strength and balance as motor capabilities and attention and spatial awareness as 
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cognitive capabilities. 

[0005] Very often, a patient does not have a single deficit in one capability 
category but rather has a combination of a plurality of deficits in a more or less 
5 serious form. The aim of a therapeutic measure, which is normally performed as 
part of a rehabilitation process, is to restore the capabilities or to reduce the 
existing deficits as far as possible. At the start of the rehabilitative measure, this 
generally involves all the patient's capability deficits being recorded using known 
methods of measurement, observation and questioning, and their extent being 

10 documented. This recording process is also referred to as staging the patient. 
Depending on the methods of measurement used, the result of this staging process 
is quantitative, for example a percentage of visual capability or an indication of the 
degree of mobility in the upper arm, or qualitative, for example a classification of 
the capability restriction as severe, intermediate or slight. One example of an 

15 established method of measurement for staging numerous neurological, cognitive 
and psychological capabilities is the "Wiener test series" from the company 
Schuhfried. 

[0006] The result of this initial examination is ideally a cross-discipline capability 
2 0 report which can be presented in the form of a capability profile. In this context, a 
capability profile is defined as a list of all relevant capabilities and an association 
between the degree of the restriction in these capabilities for this patient and the 
time at which the information was collected. 

2 5 [0007] In addition to the term capabilities, the term skill is also used in the 

medical vernacular. In the context of a medical rehabilitation measure, a skill is 
understood to mean a complex action but one which is self-contained and can be 
delimited with respect to other actions. A skill requires interplay between a 
plurality of capabilities. In particular, the term skill in the context of rehabilitation 

3 0 refers to activities of daily living (ADL) which are a primary prerequisite for 

independent, autonomous living. Examples of such skills are eating, dressing, 
washing, showering, climbing stairs, etc. The performance of such skills is also 
recorded in standardized questionnaires and is quantified as an ADL index. 
Although rehabilitation directly involves the training of capabilities, the actual aim 
3 5 is to reacquire skills. 

[0008] To improve a skill in a patient, it is normally necessary to perform a 

2 
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plurality of exercises relating to different capabilities relevant to the skill. The 
order and weighting of these exercises depends, inter alia, on the extent of the 
respective capability deficits in the patient. When creating a training program, the 
physician or therapist needs to take into account these dependencies and create a 
5 suitable training program, normally including a plurality of exercises, on the basis 
of his experience. 

SUMMARY OF THE INVENTION 

10 [0009] An object of an embodiment of the present invention is to specify a method 
and a system for supporting therapy planning when creating a training program. 
Preferably, the system and method reduce the time involvement for the competent 
physician or therapist. In particular, they allow the creation of a training program 
for acquiring the skills as quickly as possible. 

15 

[0010] At least one embodiment of the present method for supporting therapy 
planning when creating a training program involves a current capability profile for 
the patient and a first and a second database being provided. The first database 
contains a plurality of skills and an allocation of minimum prerequisites for 

20 capabilities required for the respective skill. The second database contains a 
plurality of skills with expert rules relating to the selection of exercises and/or of 
capabilities to be treated and also their order and/or weighting for the purpose of 
acquiring the respective skills taking into account existing capabilities and 
capability deficits. A data processing station automatically evaluates the patient's 

25 capability profile for at least one patient skill which is to be treated by reverting to 
the first database in order to ascertain the existing capabilities and capability 
deficits relevant to the skill which is to be treated. On the basis of this evaluation, 
the data processing station reverts to the second database, taking into account the 
expert rules, in order to select exercises and/or capabilities which are to be treated 

3 0 and to output them with information about the weighting and/or order for carrying 
out training, preferably together with the respective skill which is to be treated. 

[0011] The respective skill which is to be treated can be input by the user, for 
example. Preferably, however, the one or more skills to be treated are 
3 5 automatically ascertained by the data processing station from a skills profile for the 
patient which is provided for carrying out the method. In this context, the skills in 
need of treatment are ascertained on the basis of the extent indicated in the skills 

3 
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profile or the deficit of the respective skill If this extent of the skill is below or the 
deficit is above a prescribable value relative to a comparative person's 100% skill, 
then this skill is classified as being in need of treatment. The patient's capability 
profile and skills profile are preferably provided by way of a database from which 
5 they are retrieved by the data processing station. Naturally, this can involve the use 
either of different databases for the skills profile and the capability profile or of a 
joint database for the two profiles. 

[0012] As a result of the automatic evaluation of the capability profile and 
10 possibly of the skills profile and the automatic selection of exercises and their 
weighting and/or order by the data processing station, the user, i.e. the physician or 
therapist, is provided with a proposal for creating a training program which is 
already individually tailored to the patient's initial situation. In this case, the expert 
rules in the second database are designed such that the respective skills are 
15 acquired as quickly as possible with the training program. The training program 
proposed to the physician in the form of one or more exercises and the order and/or 
weighting thereof thus ensures that the patient reacquires the corresponding skills 
in the shortest possible time period. Rapid success of treatment in turn raises the 
patient's confidence in life and his compliance. On the whole, the proposed 

2 0 method and system are thus used to increase the patient's quality of life with the 

available therapy options as far as possible in the shortest possible time. Naturally, 
the user is also able to modify the training program proposed by the data 
processing station if he thinks this necessary on the basis of more extensive 
experience. 

25 

[0013] The expert rules held in the second database can be in a relatively simple 
form, for example by virtue of the difficulty level of the exercises being matched 
to the respective extent of the deficit. In addition, the time involvement specified 
for each selected exercise can be chosen with a weighing based on the percentage 

3 0 deficit of the associated capabilities. If there are two deficits of 80% and 20%, 

respectively, for example, then the rules can likewise choose the duration of the 
associated exercises to be 80% and 20%. Preferably, the rules are in a more 
complex form, however, and include physicians' experience or general medical 
experience for the treatment of skills. In particular, the rules should take into 
3 5 account the extent of the individual deficits existing in each case. 

[0014] In another embodiment of the present method, a further database is 

4 
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provided which contains a plurality of skills and a prioritization for the skills. This 
prioritization indicates in what order the respective skills deficits need to be 
treated. In this context, the prioritization can be created taking into account the 
medical necessity, restrictive constraints based on the patient's personal 
5 circumstances, or personal preferences of the patient. This prioritization can be 
performed automatically in the first step by using both medically recognized 
criteria and other criteria applicable to the normal average for a region's 
population. 

[0015] One medical criterion is, by way of example, the necessity of a skill to life, 
such as breathing without technical accessories, swallowing etc. The next priority 
level can be the acquisition of a skill necessary to life without the assistance of 
third parties, such as eating independently. Further priority levels can then cover 
imperatively necessary tasks of daily living, such as speaking or other ways of 
communication, going to the toilet, dressing, washing, preparing food etc. 

[0016] Finally, further categories covered in the prioritization can also be 
necessary tasks for which dependency on third parties significantly restricts quality 
of life, such as shopping, withdrawing money, climbing stairs, or activities which 

2 0 are a fundamental part of the quality of life, such as driving a car, telephoning, 

taking a bath, operating technical equipment etc. Particularly in the last two 
categories of prioritization, standards from medical experience or beyond a popular 
average are useful. This can involve preferences and wishes of the patient, which 
the treating physician or therapist can ascertain through questioning. 

25 

[0017] In addition, the physician will also want to alter priorities as a result of 
existing constraints making it seem as though, by way of example, there is little 
prospect of a skill of relatively high priority being attained again, while there is 
good prospect of another of relatively low priority being able to be attained in a 

3 0 feasible period of time. Such constraints can be, by way of example, the patient's 

age, intelligence, physical constitution etc. The physician will then presumably 
assign a second skill an individually higher priority in the patient's treatment plan. 
For this reason, automated prioritization, or prioritization prescribed by the 
database, of the order of the skills deficits which are to be treated is followed by 
3 5 their being the opportunity to alter the prioritization or priority list interactively. In 
this embodiment of the invention, the data processing station selects the skill with 
the highest priority and outputs corresponding exercises and their weighting and/or 

5 
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order which are suitable for treating the skill in question. 

[0018] In one particularly preferred embodiment of the present method and of the 
associated system, a current capability and, if appropriate, skills profile for the 
5 patient is repeatedly provided in the course of therapy in order to automatically 
generate proposals for modifying the training program by reverting to the expert 
rules in the corresponding database again in the event of individual capabilities and 
capability deficits changing. The respective current capability profile is preferably 
collected at regular intervals and the corresponding database content is changed. 
10 For telemedical forms of care, such collection can, if appropriate, also take place 
by virtue of data communication from the patient's home to the clinic, for example 
by measuring the success of exercises in computer-based training programs or by 
virtue of computer-based collection of questionnaires relating to quality of life. 

15 [0019] The automatic collection of the capability profile which is possible in this 
context is effected using the training computer provided in the patient's domestic 
environment. If there are any altered capability profiles, the evaluation already 
described and the output of exercises with their weighting and/or order are 
repeated by reverting to the expert rules. In this way, the prescribed training 

2 0 program can be continually adjusted, always with the aim of optimizing the 

treatment of individually prioritized skills deficits. In particular, it is advantageous 
to measure, for a plurality of capability deficits treated simultaneously, the 
progress of treatment for each capability, i.e. the reduction in the respective 
percentage deficit, and to compare the different capabilities. 

25 

[0020] The aim of the comparison and of the proposal, automatically derived 
therefrom, for modifying the training program is to achieve balanced progress of 
therapy in all capabilities. There are a number of reasons for this being a 
particularly useful method of quality control for the therapy. Thus, the actual aim 

3 0 is firstly to reacquire a particular skill. This requires all the capabilities being 

treated simultaneously to be reacquired. It is thus not useful for the success of 
treatment if some capabilities achieve very good progress while others are clearly 
left behind, since the actual aim of reacquiring the skill is then not achieved. In this 
case, the training program therefore needs to be shifted in favor of capabilities 
3 5 which exhibit less of an improvement. 

[0021] The effect just described is frequently further enhanced by virtue of 

6 
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exercise successes providing the patients with increased motivation for those very 
capabilities which are less critical anyway. Another known effect of overtraining is 
learning by heart, i.e. reflex-like performance of the exercise task within the 
context of the exercise, without the same task being able to be retrieved equally 
5 well in another context, e.g. when the target skill is performed. As a result of 
continual repeated collection of the capability profile and, if appropriate, the skills 
profile and the corresponding evaluation and reassessment of the situation, the 
training program is respectively matched to the current situation in order to ensure 
that the target skill is acquired as quickly as possible. 

10 

[0022] This method in line with an embodiment explained above is used to 
provide automated monitoring of the progress of therapy and automated creation of 
proposals for modifying the training program, which involves balanced progress of 
all relevant capabilities being ensured with the aim of reacquiring a skill. The 
15 proposed method and system thus use repeated evaluation of the capability profiles 
to identify unbalanced therapy progress while a plurality of capability deficits 
undergo therapy at the same time, and automatically create a proposal for suitably 
modifying the training program. 

2 0 [0023] The associated system for supporting therapy planning comprises a data 
processing station which is connected to the first and second databases. The data 
processing station contains a module for automatically evaluating a capability 
profile for a patient by reverting to the first database in order to ascertain the 
existing capabilities and capability deficits relevant to a skill which is to be treated 

2 5 and for selecting and outputting exercises and/or capabilities which are to be 

treated with information about the weighting and/or order for carrying out training 
for the skill which is to be treated by reverting to the second database and taking 
into account the expert rules. 

3 0 [0024] In further embodiments of the present system, the data processing station 

is connected to one or more of the further databases, and the module is accordingly 
designed to carry out the method steps explained above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

[0025] The present method and the associated system are explained once again 
below using an exemplary embodiment in conjunction with the drawings, without 

7 
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limiting the general concept of the invention. In the drawings: 

Figure 1 shows an example of a capability profile for a patient (in the form 

of an excerpt); 

Figure 2 shows an example of a skills profile for a patient (in the form of an 

excerpt); 

Figure 3 shows an example of a first database containing a plurality of skills 

and an allocation of minimum prerequisites for capabilities 
required for the respective skill; 

Figure 4 shows an example of a database with therapy modules or exercises 

and associated target capabilities which are trained using the 
respective exercise; and 

Figure 5 shows an overview of the present method and of the associated 

system in an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] In the present exemplary embodiment, the process of creating a training 
program in therapy planning by a physician or therapist using the present method 
and the associated system in a specific embodiment is explained by way of 
example. The exemplary system includes a computer workstation (data processing 
station 10) for therapy planning and therapy progress control with a module 17 for 
automated evaluation of the data provided by databases. The data processing 
station 10 is connected to the various databases, from which the module 17 
retrieves the necessary information. The basic equipment of this exemplary system 
includes a first knowledge database 11 with capabilities and an allocation of 
necessary capabilities, a knowledge database 12 with expert rules for selecting 
exercises and their order and/or weighting for treating different skills, and a 
database 13 with the individual capability profile of the patient. 

[0027] An example of a capability profile as held in the corresponding database 
13 is shown as an excerpt in figure 1. This capability profile comprises different 
capabilities, such as stamina, balance etc. with the respective deficit, i.e. the 

8 
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percentage by which the respective capability in this patient is reduced as 
compared with the 100% capability of a healthy comparative person. 

[0028] The first knowledge database 1 1 contains a multiplicity of skills and also 
5 minimum prerequisites, associated with the respective skills, for capabilities 
required for the skill. An example of such an allocation is shown in figure 3. This 
illustration shows that to acquire the skill of eating without help, for example, the 
capability of speech is not necessary, whereas the capability of swallowing and 
eye-to-hand coordination are necessary prerequisites. The latter capabilities 
10 therefore need to be trained if they are not present in the patient to a sufficient 
degree. In addition, for each capability this database also contains an indication of 
the extent to which the capability needs to exist for the respective skill, if this 
extent is below 100%. This cannot be seen from figure 3. 

15 [0029] Optionally, the present system can have further databases connected to the 
data processing station 10. Thus, a database 14 with an individual skills profile for 
the patient can be provided. The content of this database comprises the individual 
skills and the associated deficit, as illustrated in detail form by way of example 
with reference to figure 2. The module 17 in the data processing station 10 

2 0 accesses this database 14 in order to retrieve the skills profile, and evaluates the 

skills profile in order to ascertain the skills to be treated for which the deficit is 
more than 0%, for example. 

[0030] On the basis of the ascertained skills to be treated, the module 17 then 
25 reverts to the further databases 11, 12 available in all cases in order to 
automatically create a proposal for a training program, i.e. the individual exercises, 
the level of difficulty of the exercises and the order and/or weighting, particularly 
the length of time for the individual exercises, and to output it for the user on a 
monitor. The output can naturally also be provided in another way, for example 

3 0 using a printer. 

[0031] Optionally, the present system can also have a third knowledge database 
16 containing a prioritization for the skills in need of treatment. The module 17 
then outputs either just one training program for the skill with the highest priority 
35 or a plurality of training programs in the order of the priorities of the skills which 
are to be treated. 
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[0032] In addition, a fourth knowledge database 15 can be provided which 
contains a plurality of therapy modules or exercises and an allocation of target 
capabilities treated with the respective therapy module. An example of such an 
allocation is shown in figure 4. 

5 

[0033] When using the present method or the associated system, the physician or 
therapist involved in therapy planning on the computer workstation 10 has access 
to all the therapy modules or exercises which are available to him for prescription. 
As a result of automatic evaluation of the databases connected to the data 

10 processing station 10, particularly of the database 13 with the capability profile, 
the first and second knowledge databases 11, 12 and possibly the databases 13 
with the skills profile, optionally all the skills in need of treatment, for each skill in 
need of treatment all associated capabilities in need of treatment, and - when 
reverting to the fourth knowledge database 15 - all the therapy modules which are 

15 suitable for treating existing capability deficits and skills deficits can be output or 
displayed in a first step. 

[0034] The corresponding skills and capabilities can additionally be graphically 
highlighted. The present method does not require this display or output in all cases, 
2 0 however. Instead, reversion to the first and second knowledge databases 11, 12 
allows the module 17 to automatically output a proposal for exercises and their 
order and/or weighting which, on the basis of the expert rules, results in an 
optimum, particularly a balanced, training program. If there are a plurality of skills 
deficits in need of treatment, reversion to the third knowledge database 16 with the 

2 5 prioritization initially allows output of just the proposal for the skill to be treated 

which has the highest prioritization or else a plurality of proposals in the order of 
the prioritization. 

[0035] On the basis of this output by the data processing station 10, already taking 

3 0 into account the rules for the quickest possible acquisition of the skills which are to 

be treated, the physician or therapist can prescribe a training program individually 
tailored to the patient without any great time involvement. In this context, the 
physician or therapist can accept the proposed training program in identical form 
or may adjust or alter it as appropriate on the computer workstation. 

35 

[0036] When a training program has been prescribed, this exemplary embodiment 
involves the patient's capability profile and possibly skills profile being repeatedly 

10 
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collected again during the training program and being stored in the respective 
databases 13, 14. In this case, the module 17 in the computer workstation 10 
checks the corresponding profiles for alterations and repeats the steps carried out 
for originally creating the training program, so that, if appropriate, an adjusted or 
5 altered training program is output. The physician or therapist can then take this 
adjusted training program as a basis for further training. This repeated therapy 
control automatically reacts directly to alterations which make it necessary to 
modify the training program, and the correspondingly modified training program is 
output. This allows the therapy to be optimized in order to acquire the skills as 
1 0 quickly as possible. 

[0037] For the use of databases and graphical user interfaces on a computer 
workstation, the method illustrated by way of example and the associated system 
automatically provide the treating physician or therapist with proposals for 
15 creating a training program which allow the therapy planning to be optimized in 
terms of individual skills deficits, and, in particular, they ensure that the therapy 
for associated capability deficits is of a balanced nature. 

[0038] The invention being thus described, it will be obvious that the same may be 
2 0 varied in many ways. Such variations are not to be regarded as a departure from 
the spirit and scope of the invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included within the scope of the 
following claims. 
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